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(54) YCTPOfiCTBO A/lfl PEMOHTA 06CAA- . 
HOI* KO/lOHHbl 

(57) l43o6peTewne othocwtc* k peMOHTwo-uao- 

* /lHUWOHHblM pa60T3M o6C3AHWX KOAOHH He<{>- 

rera3dBUX c*ua*cnH aa» eoccT3HOBnenna nx 
repMeTM^MOcrn. Uenb - noQwujeHne HaAexHo- 
crvi ycTaHOBkw MfiTa/i/inwecKoro n/iaCTwp* 
(Mfl). B KOpnyce ycTpoAcTsa yciaHOBAeHbi 
3/ieKTpoABwraTe/ibc peAy^opoM, rvtAPonacoc 
u rwApomi/iwHAp c rio/ibJM nopaineM m u>to- 
kom. noA M n Ha aany xopnyca ycTaNoaneHa 
paCKatbieaiomaw ronoeKa(Pr). B hh*h<5* **c- 



TM KOpnycaC 8O3MO*H0CTblO B33MMOA6 WCTBMfl 

c Mn pa3MeiueH ynop c aceciKG cbr33hhwm c 
hum npuBOAOM ero oceeoro nepeMemeHnp. 
HaA Pr pacnoAO*eH AopHupyjomM* KOHyc. 

yCTaHOB/ieMHUfc Ha UJTOKe C BO3M0XH0CTbK> 

B3anMOAenCTBHR c Mfl. rtpwBOA nepeMeine- 
Hwft ynopa Bbino/iHeH 8 BHAe AH04>epeHuna/ib- 
Horo nopujHfl. ycTaHoe/ieHHoro b Kopnyce n 
o6pa3yjouiero c ero cTenKaMw A«e tcaMepw. 
OA^a m3 JcaMep ruApaBAwnecKM ceaaaHa Kana- 
aom c nonoCTbio HarMeTaHWA, a Apyra* - APy- 

fMM KdHd/IOM C nO/lOCTblO BC3CblB3HMfl 

rviApOHacoca. Me>KAy coGotf lOMepw cBosanbr 
KananoM c pacnOAOxeHNWM e neM o6p8thwm 
K/ianaHOM co ujtokom. KoHyc, npoxoA* "O Mfl. 
Aec|)OpMVipy€T ero B umahhaP h npn>*ci4MaeT k 
peMOHTMpyeMow Tpy6e. flepeMeiMaeMan 
BCAeA 3a KOMycoM PT co3Aaer AonoAHWTeAb- 
Hy»o nnacTusecKyK) Ae<J>apMauwK>. flpw aoctu- 
xeHnw aepxHero nono*<eHvifl cbohm 
topuom B03A6MCTByeT «a ajTOK icnanana, koto- 

pbl& OTKpbiBBOT AOCTyn pa60MBw >KHAKOCTH M3 

K3Mepb4 H3A nopuiMeM no KaHany b noAOCTb 
BcacbiBaHUH ruAPOHacoca. KoHtaKTHaa n/»o- 
luaAt m yAep*wB3>omee ycuAue MR na ctgmkg 
o6caAnovi KOAOHMbi AocTaTQMMbi ai« ero yAep~ 
*aMM$i. 1 ha. 



H3o6peteHne othocvitcm k ycrpoCiCTaaM 

AAA peMOHTHO-M30AflUtipHHblX pa6oi 0&C3A- 
HtJX HOAOHH He<t>Ter330BWX CKB3>KHH C L^eAbK) 

BOCCTaHo&AeHvin repMeTMHHOCTn. 

UeAb»o M3o6peT€Hi^fl ABAReTCfl noebiuje- 
iiwe naAexHOCTM ycTSHOSKH MerannwHecKoro 
nAacTwpfl. 



Ha nepTe*e cxeMamMHO naodpa^eHO 
npeAnaraeMoe ycTpowcTBO aap peMonrs 06- 
caAHow ko/ionmw, npoAOAbMbi* p33pe3- 

B uMAMHApmecKOM Kopnyce 1 yctpowCT- 
oa. cnycicaeMoro b ck B3>KMny Ha Ka6eAe 2. 
pacno/io>*ceH 3/ieKTpOABnraTenb 3 c peAy^o- 
pOM 4. A8y* nn y M *eP HW * r^APOHacoc 5 c eca- 



cbieaKDiuwMH 6. HarneiaienbHbiMH 7 \a peay*- 
U viohhwm 8 icnanaHaMvi. .-wapouhwhap 9 c 
no/ibiM nopuineM 10 v\ ujtokom 1 1 , AHcJxpepen- 
uwantHwi^ nopu>eHb 12, HB/iaiomniicfl npviBO- 
SXOm oceaoro nepeMeiuenufl ynppa 13. n 
*eCTKO C HUM C8A33HMUM. AOPHHpyK)lU^ ■«>- 

Hyc 14 c noAnpyxuMeHHbiMM n/iaBaK>mnMw 
rmatuKaMH 15. pacKaTbieatomaa ronofiKa 16 vt 
npoAOnbHO-ro4>pMpoaaMMwPt MeTan/inMeCKuvi 
n/iacrrupb 17. Pa6oiwe no/iocw ruApouM/inn- 
Apa 9 vi no/ioro nopiUHR 10 r^ApaB/iwmecKM 
cefl3anw MexAy co6ott no icana/iy a- «epe3 ooa- 
npyjKMHeHHwvi 30nOTHWK-nepexmoHaTenb 18, 
KaMepa, o6pa30B3HHaa ctckk3mm jcopnyca w 



ca nocTynaeT d kaMepy h3a /iw<t><|>epeHuwa/ib- 
hwm nopmHeM 12 u paoonee A a a/i eHue nepe3 
ynop 13 yAepjKuaaeT npoAO/ibMO-rocppwpOBaH- 
«wm MerannmecKMM n/iaciwpb 17. flpn 3TOM 
5 o6paTHb*ft *nanan 19 aaKpwT. 

rioc/ie AocTH>KeiinR Heo6xoA"MOf o Aao^»e- 
hma noAnpyxuHeHHbiiP* aonoTHviic-nepeic/uo^a- 
ienb 18 nepeMecTvircfl bhks ao ynopa. 
oTKpwBan AOCTyn pa6oMevi >kmakoc™ no K3fia- 
10 /tyanoA nopweHb 10 rwApou^yiMAPa 9. 

AopHnpyiOiAnPi KOHyc 14. npoxoAfl no 
nnaCTupio 17, 4>opMwpyeT ero e mm/iuhap m 
npw^MMaei * peMOHTupyeMort Tpy6e. a ero 
n/iaaaioiUMe nnaujKM Kanw6py»oT. co3 A aBan ra- 



K3Mep3, O0pa3OB3HHaH CTcnRoMW A^nyta 7" - " 

A^epeHUnanbHUM nopumeM 12, r*APaa/in- 15 paHTMpoBanHu* Harar. nft P«^^« ^ 



MecKM cBHaaHa no Kana/iyjc no/iocibto narne 
T3HMH rMAPOHacoca. 

Apyran KaMepa, o6pa30B3HHaa creHK3Mn 
KOpnyca u An^epenuvianbhibiM nopu-meM. 
ruApaa/wMecicw CB*3ana c nonoctbK) BCacwaa- 
Hwn rwtAPOHacoca KananoMij. 

B Aw^epeHuvianbHOM noptuHe A i« cbr- 
3nofievix KaMep Buno/meH icaHan c axcvia/ibHO 
pacnono)KeKHbiM oSpaTHWM K/tananoM 19 c 
BbiCTynaiomuM H3 KOpnyca ujtokom, B ucxoa- 
hom nonoxeHViw K/ianaH 19 3a*pbiT m pa3Ae/ia~ 
tcaMepu, o6pa30BaHHwe 
A uui>it>epeMUManbHUM nopiuneM 12 co demca- 
MWKopnyca. BHyTpewHfln no/iocTbycTpoacTBa 
33nonHeMa paCone* xviAKOCTbtf) w cxOMneH- 
cwpoaana c BKeuJHevi cKaa*cnHHoa cpeAow 
3/13CTW4HUM KOMneHcaTGpoM 20. AopHupyio- 
Kowyc 14 m pacKatbiBaoman ronoBKa 16 
yCTaHoaneHbi Ha Konue nonoro unoxa 1 1 . npw 
3TOM^apicaTW8aiomafl ronoBKa xMHeMaTMHe- 
ckvi CB^3ana c 3/ie»cTpoABMraTe/ieM 3 sepe3 
T^necKonvmecKMvi Ban 21 KOpnyca. yciaHOB- 
neHMwA H3 onopax Kasenvifl e ho/iom ujTOKe 1 1 , 
nopajv.e 10. CB«3aHMbjii C hum Ba/i 22 m naawe- 
TapjiWFt peAy^Top 4. Ha aany 22 ycTa*OB/ien 
3KCueHTpwK 23,cny>catuvi^ npviBOAOM aayx 
nJiyHxepoa rwiApOHacoca 5. 

npOAO/n>Ho-ro4>pnpoBaMHbii?t Mera/iflWHe- 
ckviwi nnac-rbipb 17 B TpancnopTHOM no/ionce 



3a AopHMpyraiuviM KOHycoM 14 pacoTueaio- 
i4a» ro/ioaKa 16 co3Aaei AononHWTe/ibHyvo 
nnacTvmecKyio Ae4>opMauMkO n/iacTwpfl 17 no 

M3KpO~ M MVJ«pOHepOBHOCT»M BhyTpeHHeVI 

20 -CT6HKM o6ca A MOi?i KonOMHbi vi ynpOMHRBT ho- 
BepxHOCTHwvi c^ov^ BuyTpeHHe* noaepxHocTM 
n/iacfbipn 17. flpvt aoctmxcchum Bepxnero no- 
no>KeHvin A opHnpyK)Luan ronoaKa 16 cbomm 
topuom B03 A ewcTByeT ha ujtok KAanaHa 19. 
25 tctrropu* OTKpwBaeT Aocryn pa5oMeii jkwa^o- 
ctu n3 Kawepw MaA^^epeHuwa^bMbiM nop- 
uiHeM 12 no Kanany 6 b nO/iocTb BCacwaaHMfl 
rviAPonacoca. 

B 3tom no/io>ceHMw KOMTaKTHafl nnomaA^ 
30 h yAep^Baiovuee ycwnwe nnacTwpR 17 «a 
ctenKe o6caAHOfi koaohhw AOCTaTOMMbi ai« 
ero yAepxtvABaHM?! m AH<t>4>«P^ H UvianbHbi(i nop- 
ujenb 12 BMecTe c AopMvtpy wimmm KonycoM 14 
m pacxaTbJBaiomeSi ronOBKOw 1 6 nepeMecTMTCfl 
35 BBepx, o6ecnesviBafl no/iHbtvi ttx bwxoa via n/ia 
CTbipP 17. 

Oociie aaaepiueHviq pa6orw noycraHOBKe 
nnacTupft 17 3/ieKTponpnBOAOM 3 obecnenn- 
Baercfl ocBoSoxAeHMe xopnyca npvi6opa ot 
40 cieHKn o6caAHoi?i ixohohhw m 3areM ycTpovicr- 
bo TpaHcnoprwpyeTCR Ha nosepxHOCTb. 

CPopMyna n3o6peTennH 
Yctoo^ctbo aaa peMOHTa o6C3AMOV1 ko- 



AopHMpyiOu^M KonycoM 14 m ynopOM 13. 8 hw J"^"^^ c nSbiM nopuiHew m 

-"«rX-. — oapa- SO = ^r.=~a=et 

cTBwa c MeTannwMecKMM n/iaCTbipew ynop. o t- 
nunatoiueec^ TeM» mto. c ue/ibK> noswuie- 
Hvifl H3Ae>KH0CTn ycTaHOBKvi MeTa/i/iviMetKoro 
55 nnacTwp«. oho cna6xceHO *ecnco c««33HHbiM 
c ynopOM npuBOAow ero oceeoro nepeMeiue- 
hur w pacnonoKeHHWM hsa pacKarweaioiuevn 

fOAOBKOVi AOpHMpyiOmUM KOHyCOM, yCTaHOB- 

neHHWM Ha tuTOKe ruApouwnwHApa c bo3mo>k- 
HocTbvo B3anM0AewcTBvift c MerannnMecKUM 



30M. 

Ha MHTepsane npoBe A eHn* p€mohtho- 
M3on«unoHHUX pa6oT no Kafenio 2 BKn^oMaeT*" 
cji 3/ieKTpoABviraTe/ib 3, KOTopbivi nepe3 
aiccueHTp M K23 npwBOA^T b Ae&cieue nnyH^e- 
pw rviAPOHacoca 5 u oAHOBpeMenHo bo epame- 
H »e Mepea Ba^bi 21 m 22 paCK8TbiB3K)UWK> 
ronoBicy 16. nepBonasanbHO Kopnyc 1 npn6o- 

P 3 33flKOpvi03eTC« 0 KO/lOHHe Tpy6. a 33TCM 

pa6oMan xuAKOdb no »:aHany*OT rviflpOMaco 



nnacTUpeM. ean icopnyca KMHeMaTvmeocn cbr- 
33h c 3neicrponpMBOAOM, npuBOA oceeoro ne- 
peMemehHA ynopa bu no/i hch b cmac 
AM4><t>epewuMafluMoro nopujua, ycraHoeneH- 
Horo b Kopnyce m 66pa3yK)iuero c ero cremca- 
mh A»e «aMepw, mApaanvmecicn CBRaaHhbie 
Me>KAy co6oh icananoH c pacno/io*eHHWM b 
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hc m o6paTMUM K/iananoM co ujtokom, npu 
3tom OA«a H3 KaMep rviApao^ MMec,(M cB«3aHa 
c nOAOCTbW HarMeraMMfl. APya» ~ c no/ioc*rt»io 

BC3CWB3HMR rHflpOHaCOCa, 3 AOpHupyJOlUUM 

5 Konyc ycTaHoa/reH c B03MO*HOCTbio Q3auMo- 
AefcCTBua b BepxweM no/ioxeHnu co idtokom 
06patHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1 , the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 



Prepared by: I. Levkoeva 
Editor: Iu. Sereda Copy Editor: M. Morgental Proofreader: M. Demchik 
Order: 1828 Copies: 360 By subscription 

VNIIPI of the USSR State Committee on Inventions and Discoveries 
1 13035, Moscow, ZH-35, Raushskaia izb., d. 4/5 
"Patent" Production and Publishing Works, City of Uzhgorod, 101 Gagarin Street 




TRANSPERFECT! TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 

DALLAS 
DETROIT 
FRANJKFUF.l 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIE GO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON X 



RU2016345C1 
RU2039214C1 
RU2056201 C1 
RU2064357 C1 
RU2068940C1 
RU2068943 C1 
RU2079633 C1 
RU2083798 C1 
RU2091655C1 
RU2095179C1 
RU2105128C1 
RU2 1 08445 C1 
RU21444128C1 
SU1041671 A 
SU1051222 A 
SU1086118 A 
SU11 58400 A 
SU1212575 A 
SU1 250637 A1 
SU1 295799 A1 
SU1411434 A1 
SU1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 . 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001 745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



J60C ONE HOu'STCr, CtMTf u V.CMNNEv HOUSTON "X 77CNO | TEL 713 65C-O440 FAX 713 6SC-0439 WWWJRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 




(<im Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and for the Slate of T«xu 

My commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




□ GRAY SCALE DOCUMENTS 



COLOR OR BLACK AND WHITE PHOTOGRAPHS 




LINES OR MARKS ON ORIGINAL DOCUMENT 



